Ageing of the neuroendocrine system in the brain of male rats: receptor mechanisms and steroid metabolism.
The work described in this article gives information on the effects of ageing on the hypothalamo-pituitary-testicular axis in rats. The hypothalami of young and old male rats contain similar amounts of luteinizing-hormone-releasing hormone (LHRH); when perifused in vitro they release comparable amounts of LHRH under basal conditions and in response to K+. The addition of an LHRH analogue to the perifusion medium blocks the release of LHRH induced by K+ from the hypothalami of young and old male rats, indicating that the ultrashort feedback mechanism controlling LHRH release functions normally in aged male rats. Ageing also exerts important effects on the density of mu- and kappa-opioid receptors in the brain. The number of hypothalamic mu-opioid receptors was significantly decreased in aged animals; a replacement treatment with testosterone does not reverse this decrease, indicating that the decline of hypothalamic mu receptors and of serum titres of testosterone in old rats are independent phenomena. The number of kappa-opioid receptors in the brain increases in the amygdala and in the thalamus with ageing. Apparently ageing does not influence the number of delta receptors in any of the brain areas investigated. The number of pituitary LHRH receptors decreases in old animals, which might explain the low serum concentration of gonadotrophins in aged rats caused by an inadequate response of the pituitary to hypothalamic LHRH. The impaired secretion of testosterone in aged male rats is accompanied by an increase in the number of testicular LHRH receptors, indicating that the intratesticular mechanisms controlling testosterone release also undergo significant alterations during ageing. The rate of conversion of testosterone to dihydrotestosterone (DHT) and 5 alpha-androstane-3 alpha, 17 beta-diol (3 alpha-diol) is the same in the hypothalami of young and old rats. However, the yields of DHT obtained from the pituitaries of aged male rats are significantly lower than those recorded in the pituitaries of young animals. These results show that the enzymes necessary for metabolizing testosterone via the 5 alpha-reductase pathway are maintained both in the hypothalamus and in the anterior pituitary of aged male rats. However, the 5 alpha-reductase activity of the anterior pituitary of senescent animals appears to be lower than that in the younger controls.